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mm^c^::::z 20 jam 

m m # 

[0001] m%z-v^&to7kfrML.xm^ Ti/i/^^y^m&mmmmm 

[0002] i£3te&»k, jfoEftTftUB. fctssH*, BT*^f^ffls &.mmmftmm<D 

, ACEb&irmmt£&tt1rZ^7'?\ f 0>mm&&\ f \ ACEte, £.ftftli*s\*^XM 
TlfiLjE£_L#£-£5o r<Dfc&, ACElSfciSHt&^-rS^^-m, ACESriaiF-rs 

-C»4, £i\ ACEia^tt^^^Ko^St*stT**>^-i:^^v>wi:d^ 
ACEP£^tt*^«fcLytjfcJE|*Tf^ffl^-t-S^^Ko«3g*s^<^oTV>S 

Mf^CEP£*Stt^^^^Lfcik/±I^T^^^^^^K^wmtgtt^^K 
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mm, ^Mx«^sii-5^o^^xm^i a Lt=fT^^<Tt0fM<D^^^ 
[0003] mz.i£. wnxmi ^^^w^wMt^x, ^vrf^r-^m^ 

^^/^V^-^yif— ft^O7°n^T-if#(Z)0^^J:t9^?L-C^S. Ala Tyi\ 
Gly Tyr Tyr\ Ala Asp Phe, Ser Asp Phe^ftSv^^K&T^hy^^K^^ 

mm, mm. ^mm^mm^iiu^^Lhn^o^t^mmx^^^^m 
tcmm^^i-^^fD^^^mm^rix^ ^„ 

#f«mi ¥5-252979-^-^5 
4#f^^2 : 4#r?S 2003-21 01 38-5§-<&# 
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mtjcm ■. & m 20 0 1 - 1 36 9 9 5 

[0005] *»WOfRHttx *#rtT©#*^*Pf^fflSr*/jN|Slcaj^.fc^f#:rt*^il|tt^ 
[0006] *»5g*fet4, ±IEHljB^^i-5^»^«i**WL^:tt*. ifcfU7i?V^£¥ 
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[0007] *&mz&tuz. miio^>^mM.^r^mmmWib\^x2.my^MiK 

mlZ^y^WK Xaa PromVlZllTZ^y^VRTfXaa Pro ProIE?iJ£^ 
S*%W±T'fe«9, Xaa Pro Prom?iltt?ZhV^^h'<Dtt&\&&fttefatp<D 

[0008] *&w<D*w>'i}nfoftMm*, m%*-v^& s Pi%m&&T$smmm$kkL-x 
2A^TKm^m\^xmz.mmT^ymRxf^^^m^^vm(Dis.^ 

i?z>&mmm&mm#fX%z>o tot, a^©^^^,^ Enip n p, ^ D p p»^ 
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[0009] mi]MMmiX*ft &ofcXaa Pro, Xaa Pro PT0<D±fcftm4kv&l&'\±RXfftmi&ln 

[MiiifeimTi^L^if^^^ 
[@5]iiwtf3T-m£ofc#if^<»*^ 



[ooio] sxr, *mw*^iz.mmm l wfz> 0 

, fldJP7K#j§?W x -<^K<hbT, Xaa ProgB^lJ^-rS^^KS.^Xaa Pro 
Proie^^^i-^hy^^K^^^S^frF^^^tt^^K^^^fiJ^^tfr 

[ooii] r^-c\ ¥-&im&kn, *^^m^Mm^<onT^ym<D^jvm^-tz>, m 

X%Z 0 
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Xaa Pro&tW^^KXaa Pro Pro^E^-fSo 

[0012] *&mz*s^Xs mi%i£j>'%:to7kftmLxmbftziftM^(o¥&mMte. 
/mm&mtLX2.mr , &^<m. 1-2.1, mm&v<m.3-2.ix&z> 0 

*m m (DjjH4>i]n7kftftm * (-^^xsxaa Proi^ij£#-r s^^ko-^- 

^mm(D^-n^m7k^M^o'PK^ti^xa& Pro Proiajij^^--r5MJ-<^K 
o^^fij^«, ^?^^o^^K^t/MT^y^o-a-ft^uTii^ima:% 

[0013] ^W^JJ-V^MftBmz^ vT, tufeXaa ProIfi^J^i-Sv^lT^KS. 
U'XaaPro ProIE^J^i-Sr-y^^K^Xaate, ftI©7^MotSV\ 

^mWcDXIf^MttMW)^ mz-lt^ Xaa Proga^iJ^^i-^^^K^LT, 
lie Pro, Glu Pro, Arg Pro, Gin Pro, Met ProS.OTyr Pro£r"a#., Xaa Pro ProIE^IJSr 
. ^-t-^hy^^KirLT, Ser Pro Pro, He Pro Pro^.t>Val Pro Pro^M^^M 

[0014] ^mwcDx^isMftBrn*, ^zf^h*uftizmmT$;&t$rsui>K mmr^ 

50fi*%, ^L<«40-45fi*%Tfe^) o 
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[0015] *»MO*-tf>fv*p*^«¥*Sr3ttai'*-5tcW:, m*-\*. *^>*0*^#4fc©¥ 

[0016]- ^5^©M5fife^ffiV^SufE^I¥^UTf*^if^^^f%OTO0ft^T5/ 

Xaa Pro XaaXfiXaa Pro Pro Xaa©^7/W^^^*BOPro XaalE^'J^ 

lEPro XaaE^l36S§JWf RTfl&fc^^— ^fcUTtt, ^«^^fjH4*Sr*-t-**t? 
[0017] fuIE^mi¥Xfi^^i¥(X)i:L-r«, 0H;ttf, T^/^^-^-y if— (Aspergillus 
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^7v>;fVA(Si^i, ^if^^lfVA(^)M) , Sternzyme B11024, PROHIDROXY 

[ooi8] mmmmmiz£yi]\\fcftffi-rz>®£<Dmmmit. mz.it, m%* j e^&mffii>tL 

y^mm^., ^SI/mfL^if-r^SlJrb-ei/lOOO^Ji, £?£L<fil/10-l/ 
1000, ^(C^UOSl/lO-l/lOO, M^0^L<«l/lO-l/'4O^fiJ^» 

iR-?#5;5\ af25-60°C N 0^L<m5—55°C[ZiS^^X, pH£3~10 N &$.V<it5 

—9, mzft^L<&5~8izm^xntf:?z.ttfx*%% 0 -ate, mm%.fcmmte. m 
[0019] mmm%ifo<DifcTit. mm^m^^tizxrfft^t^x^, mm. 6o- 

%$&m\<^xfttd:?^btfx%z> 0 mz.it, m^m*. ^.m^tc^^mi^i.xi- 
2omm%nbfotcm7kftffim*pimmu i-iommR!t^^t^x<on^o^t 
&x%z> 0 &mLtzm±E>z<Dm3xit. m^m^mmmm^m^^^miM 

[0020] mmi:m(A)iLxm^bti^^4>m7k^m^^R}t'mn, 
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o 

m-rz>^tbx%z> 0 

[0021] ^m<D^^>M^Mmt, ±fs.<D&.m&&-5imxbz><Dx, &m*tf— y 
m^) t P<o-<y^RsmmT^ymm.x, nufc/c^o.i-ioomg/kg, £f£ixm- 

20mg/kg«flfcb^*#3*Ll\, tot, *|8MO*^V3!jP7K^«¥4fe-^ACEPfl 

[0022] *&w<Dnt-mm&mz.&^x. mtmrnmoo^tsmmm^m^^xmi^^ 

>%l&^RmK&yiJQ7kftm-tttmte. Wt%^^>^^t^S>Xaa. Pro Pro, W 

jkjz&Tftm, ^v^M^mm(o^nmm^m^m%^fix\^\\e p ro p ro 

RTf/XnVa] Pro Pro^^^oMitfe^ibLTl^PtS^^^SIffllsJllX^^ifi 
V\ #ij;tte\ 60%J^±, &^<fe70%&±(Dm®)mX&Z>^ktfXZZ> o t^oT, ^ 
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IXteXaa Pro ProB^iJ£#<^fr^ P B p^/^|C^ib, g 6*Jti"SXaa Pro Pro£#< 

[oo23] wt> *&m&ni&M, ^m^RmtmmiMM^mmmm't^K 

?«Sr20 , Cl!:WSELTai«»»S:W«uyto 

/25t&5J:5{-»]LT, 50 , C-C14fl#KSJE£i*\ ^V^lO^-lO^Osr-- h 

E^^kfeT?, *^tt#JE^flfttt^T**L^na^Lfc. ft, 100%j&»e>£-jjft# 

M%, 7k#fi6.6S*% % fllW«0.2a*%, J^^-«4.1fi*%St) ? ^7K»{i 
7.6MM%Xh^fc 0 
[0024] <¥^#y^$J/£> 

100mM6OEg^r>^f-hy^^^25ml^, 20%Kx>^a^hy i >A2.5ml^P^y'c 
fcO&ffllvf, ±lS^^Lfco-7^/^T/I-7 :? fcK^25ml^^r|RL, 35lC||«^CT50ml 
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[0025] [^1] 











mmmi 


Aspergillus oryzae 


x * =f- — J± FP l> 


1.4 


itmm i 




hV 2) 


6.0 




Bacillus subtilis 


* % ^— A CP « 


4.1 




Bacillus stearothermophilus 


T-ny^T— £ S 4) 


4.5 




Carica papaya 




7.9 


it&ms 


Bacillus thermoproteolyticu8 


U — -=E-T — £ w 


4.6 j 




Rizopus niveus 


— 7— £ F3G *> 


4.9 1 




Rizopus delemar 




4.0 j 




Pineapple cannery 




5.5 



l),3),8),9)te3rB#fl:#X|i*fcSk 2)tt«Pi&#tfcSL 4){±3?if^>'^AttS!i 



5)f:H-;tf-fcm3&*fcSk 6)«^-fb^ttSli> 7)l4/#1f-<A^/^1±$!! 

[0026] <^^K«j£T^/^©$J5t> 

IIMiffill-T?n«lbfcl&5l5«rai*Oil«7KJ!:*#L, g»^^K^a(^p p a^ 

5g&S g £>T5/^O^fmi20pmoU 6g|£g WT=-/S£tf>£f+tel00pmolT 
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t£oT, tfHB|&5fefc:«\ Xaa ProX^Xaa Pro ProdS^K^StfU 'tl^^m 
[0027] [^2] 





1SX 


2M 


3 mm 


4mm 






(pmol) 


(pmol) 


(pmol) 


(pmol) 


-£*(wt%) 


Asp 


i 82 


304 


115 


63 


6.6 


Glu 


139 


127 


89 


121 


20.5 


Asn 


55 


49 


46 


91 


Asp t^"S"tf 


Gin 


80 


97 


104 


80 


Glu fc-g-tf 


Ser 


105 


36 


27 


16 


6.23 


Thr 


31 


16 


25 


18 


4.2 


His 


28 


94 


58 


0 


2.6 


Gly 


256 


38 


33 


16 


1.9 


Ala 


323 


101 


58 


30 


2.8 1 


T*r 


725 


114 


52 


28 


5.4 


Arg 


13 


7 


6 


8 


3.6 


Met 


182 


43 


36 


10 


2.5 


Val 


869 


127 


196 


64 


6.1 


Pro 


42 


1371 


431 


186 


10.1 


Trp 


94 


46 


26 


6 


1.3 


Phe 


800 


88 


60 


28 


4.6 


Lys 


81 


33 


57 


19 


7.5 


lie 


350 


37 


17 


10 


5.1 


Leu 


400 


39 


50 


10 


9.4 




4317 


2767 


1447 


387 


100.0 



[0028] <Xaa Pro, Xaa Pro Pro<D&fcftm4k&to&&TfftM&&i&WB> 

^l^^^^lT^^b^if^^^^^^^^^^m^Xaa ProS 

xixaa Pro Prom^mir^^v(D±i$.^(DmimmtRxi^mm^^ 

> 6ii#^SD7^h2|ZE(^ Xaa Pro Pro<D$|i:LTVal Pro Pro£, -£fcPro£^£ 
Ell«k!K Gly G\ytt®MiZ.&fcft^ftM&£ttGhibmm£tltit>K Val Pro Prott 



WO 2005/012542 



13 



PCT/JP2004/010928 



Pro Pro^w^zf^-vRmv^^vn, ±fcftx<Dmitmm>k%.if / Mm 

[0029] <tin.ffl%Ti¥m<Dnffi> 

mu^^mmmAmtm^xmmvtz^^^M^mmn^, 275»<z> g 

^0i^jkii7^hSHR(li)#5[2E{C^mikgfc/c'932mgM P &-^Lfc 0 S-^BU^S 
^SB^fB^tDjfllJEE^ Tail-cuff PB-gSCSoftron^t^^j^V^TMiRPMJESrS'J^i - ^)^!^ 

(csi }APAm±m)\^x : 7yv^45X:x8^mMi,ti 0 ^m^mi^-to 
«3(Drgm*^, ^h^-^tLx^m^tc^4>xi-i±<jk}E(D^Wiimm^ 

^m^^-to, ^^•rtih^m^mnmm^n^Tb^tzo x aa Pros 

t/X aa Pro Pro%m7£m^te^m^2A&TX&ZnMMl(DX^4>to7kftm 

[0030] <ACEP£WI£t40Wfffi> 

? i/ffi & *(DACE(f p^^m»^#ttM)^0. lU<b£3 £5 ^pH8.3, 0.1M^r>^ 

mm^mmu ACEmm%mmhtc 0 mi^-r^-mm^m^Bm^m^^xso 
m)2oo^\(Dmmt, ±mxmm^tcACEmm2o u it&nmm^mmu 37°c-?3o 

^•^Si^^fco ^tf)^ lN^250/zl^*PbT^:^^#JLh$-1i:/cms 
/H.7ml^P^L, }f#^ S1^^/Wll.4ml£l*ifcf : i;i££l&U 120 o CT«0£f^ 

^SI©228nmWPj^^£$iJ^Uc 0 Sfc, *fK^LT, »?i#|i^f^£ML 

tes^^^y^L/co a^<DV£ftmfrbACEmmfc&*&T<D^cxwiiivti 0 
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ACEPWStt(%)= [ (A-B) /A] X 100 

A:(#-^^m^^^^P^T^ACE^»APL^<7)}^ttS®5t^M^ 

^^^^StJ ? ACE^^^^PL^ i o/c'b<^{e:*3{t6®^) 

[0031] [*3] 





ACE Mfi&tt 
(%/ab) 


(¥^I£±SD) 


S&fefl! l 


4.1 


-25.0 ±4.3*** 




0.8 


-4.3 ±5.3 


tts«fc0iJ2 


1.2 




Jttfc0»J3 


1.4 


-3.7±6.4 




1.0 


2.8±5.2 


Jttfc«6 


1.1 




tt;««6 


0.9 


2.9 ±5.4 


ifc«0»j7 


0.7 


-5.1±7.0 


Jfctfc0y8 


1.1 


-4.6±6.9 


ay hn —/v 




-2.5±7.5 



[0032] mi] 







mm 


(mg/kg) 


(mmHg) 




96 


-31 


4.3 


32 


-25 


1.9 


9.6 


-14.4 


3.2 


0 


0 


6.9 



[0033] < ####M*> * t--a **l5^:tW©8!J5£> 

ml, 50Aig/mlRtJ«100Axg/ml^^fifeL, mb£TI5$J^W££5LC/MS 
(a!)»fco mj|E^*^cD^ (c*5tt^t°-^^5^, aWK^K*^* 
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0 Mm^^^-tbtttk-r^bizxy^ mftffimmmwz&uzTF-t&n^ 

8.15mg/mlt?fe«9, ^/^K4riU.57mg/ml-Cfct), K^^K^OXaa Pro**S 
514.5 m gT?fcofcOT, O^^K&r^3ftlft7'5>'i^O^W-#i^i-5Xaa 
ProOfiJ^tt6.3S*%"e*>t), I^^K^cDXaa Pro Prolyl 16.5 /z g-?ifcort:tf> 
^^^^KS.t/MT^/^(7)^f+*^>?J-r^Xaa Pro ProOfiJ^ttl.4 

[0034] <&mm&> 

SCL-lOAdvp, 5}-— MVv^^ — : SIL-lOAdvp, ^*V^: LC-lOAdvp X 2, #7 
i=o*— ^V:CT0-10Avp, ^h^V^KTl/^HB^tSPD-MlOAVP, aJ-i^-lV 
^#Vl*-:DGU-14A(a_h, , ti*)g?**®H^BfrM), #^:Develosil 

C30-UG-3(2.0mmI.D. X 150mmLXlWte^(**)$!Do 

#!WBA:0.lM%Mzk^, ^»*IB: 100%T±h~hV^mm, ^A^P^ 
^i=s:0%B(0^)-7.5%B(30^»-80%B(30.01^)-100%B(35^)-0%B(35.1^)- 
STOP(45^-),|S;^fSEA*:5AiU #^M:50<C, 4&£ij&ft :200-300nm, 
{t^E— K:ESI(+), f^b;tf^£*:4.5L/;3\ TOlttff: + 4.5W, CDUM:250r, 
ZfvyZM—Z— ?M:200°C, CDL«j£ :0.0V, Q-array«H : SCAN, 3>#f^E— K: 
SIM$J^, ^•#r£5H:EP(m/z = 245.2), IP(m/z= 229.3), MP(m/z=247.3), QP(m 
/z=244.2), RP(m/z=272.3), SPP(m/z=300.3), VPP(m/z=312.1), IPP(m/z 
= 326.1), &9&^B#F^:0.5#/Ch o 
[0035] [^5] 
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t&TfclOmg/ml*^ 




#:&iS^(/z g/ml) 


He Pro 


16.0 


GluPro 


7.1 


Arg Pro 


10.3 


Gin Pro 


34.5 


Met Pro 


18.4 


TyrPro 


128.9 


flSL<D Xaa Pro 


299.4 


Ser Pro Pro 


2.9 


Val Pro Pro 


29.5 


lie Pro Pro 


28.1 


Phe Pro Pro 


27.2 


f&O Xaa Pro Pro 


28.8 



[0036] &mmi 

AFP(«*?6i«, §T 0 ^b^XH^)2000mg^r, pH7.2cD50mMy^|g 
mWlOmUzMMV, ir/l^n— ^T-fex— W3I(DISMIC-25cs, ^TH0.45 *z jtu 



WO 2005/012542 17 PCT/JP2004/0 10928 

*SH4fbU pH7.2O50mMI;^IS^r^a^cJ:oT^tr{b^^TV^, ff@ 1.5cm Xl 2cm<£> 
#7*;*7i^;fefl*Lfco l*l±ii-5fWtt^T*K3»W^iLT|llJRLoo, 1.0ml 
/^0«EjS-CS&3*©ail*»«*:!S*$*, pH7.2O50mMy^fifctt««!Sr^W*: 
fl©10^#fflV^-r^E^^L/c^, 0~600mM NaClSr^tfpH7.2©50mMUV|M8 

«*2oomi"Ciei»aiac4gBa«ftiiLfeo mmm*5m\T^ioQ*^fttfxifrmu #® 

^©280nm(DP^I|X«b7 o P^-^--if?g'tt?|iJ^, ACEPl«^tt£^H^;hJ¥ffiUc 0 
[0037] {zfuv-^i—^^(DW\^m) 

^±»5mg^pH7.2(D50mMy>'^1ff^5mHcM^ii:fct>^^SW^^L.TffiV> 
fc 0 ^-p^HO/i lXt*£Jti£ift20|z l&AP^U 55Wl0#P^/£$^*:^ 5%fy^ 
uu%m.mfc\2Q u l^Dx.-CSJ^^it$-fr/Co 1500rpml?^^^t^J:i9±tt60 
M pH8.5O0.5Mhy^^i^3mH^P^T. m«'J;£3s(F-1300, 0 St3K 

[0038] DEAE sephacel©#®#O280nm©SR3y^y^^*:0^ $J73%®£<£*W* 

^^ffiV^r^^^^^$^fc:^©ACE|3£W^^O^?&^4^l?^iEbfc 0 ^(75 
*S*, ^^ACEP£$^^-»^J5fe?Stt{M^20-60^«^nfc o 

— FlTC-^^V&SICtL^n^^— 1f?§ttte3E^m5M9~27(NaCrC 
0. 1M— 0.2M)m*m**LT*5t», ACEPfi*J&#<^£j&^:/PX^-if 
feit^otl ^rd;^^$ttfc 0 £*_b©J|£Jfe6^ #"£-<^fcACEMFJ5fc#fc 

[0039] {^•f^A-r-^mm 

tulEDEAE sephacel^ttS®^-05^, ^n^-^— if^1±Ofeo/c®^21— 35&^ 
pH7.2(^5mMy^^®^5y^b^^^LT^^tTofCo Sephacryl S-300 HR( 
T-?'^J»s<4* J V-4^y*(mW&. 200mM(ONaClSr&tfpH7.2O50mMy^Ki(g 
SfffcEfclSKiBU a&HnflWtUfcSK il:@18cmX100cm(D^^7i^{C^Lfc o 
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~C-tftlZ.5m4kl,tc 0 Z.(D%7MzMW&<DVtPc*m^, 10ml-f OlOO^O® 

[0040] (7KyT^y^T^K^>®^*K)) 

#®5>^10m I^&U pH6.8©0.125Mhy^^^Ts 3%SDS, 5% jS-^^^h^ 
10%^y-fen— 0.01%^n^^;cy— ^^^K^^^T^- 
10 ai I^APxlT, 95°Cl?55)ffflM&U ^m^iPLfco ;i<Z5!»£Laemmli<D;&}£ 
(Nature,227,680(1970))^t£V\ ^-^:/(Th-tt^)Tl^^cD#yT^y^T5 
Ky^tCfftbT30mA/'^(D^^-em^»)^^To/c 0 ^ftl^T^^Wi, 0.25 

yyyr^h^Vv— r-250, 50%^/— ;K&tF7.5%il»^^5^:y 

[0041] ^^V^^Bg^P^^LfcACEPW^^cD^^Stt^-t-ill^^Sephacryl 

s-3oo^ig-e^vv5ii^n^TV ^^m^kDaWs^zmfr^mmmz 

*U ^(DM^^12.5%^(CJ:5SDS-^yT^y/l-T5Ky/V«^llj^^bfci: 
r^>, 44kDair40kDa(C^S^— CO/^>-K^#^tL, ^cD/^VK^^tBLTN^^Ifi 
^ftf^^o/ctr^, 44kDaO/^^Kd^«fE^lO^®c0^tt^ 0 n^T-ifI}3: 
tBlHtt^jftv^IB^iJ-efcofcio 4OkDa<D^K£^f3»0^tt:7 o PxT~ if II 

-r-S^n^^— if^tt^te, ^/K^^'tt^n^T— ■1fl^^tt^ D n^T-iflI(7)2 
*^B^O^-Cfe5Xaa Pro&T>*Xaa Pro Pro£^<-a tP^^K££jg1-3fc#> 
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<D#&&ft&-?&tl*>lZ.s "Clival Pro ProWfcatffK^lTW&^JSfeU Val 
Pro Pro— OjPX^tt^fffflELfCe 

[0042] (T^/mmQummomm) 

DEAE sephacel$gffljli#tf>5*>, ACERa$^0^^40fcofeH^21-37Sr 
pH7.2©5mMy>-g|il8«f^5yyh^{c:^LTS*lT*fToyt„ fcKn^S'TVWb 
(f03tMMt*»^pH7.2©5mMy^MtB^(^^L, i<MUct, Ml. 5cm 
X 12cm^7°7^^^^A^5fE*U, pH7.2(D5mMy^|gffj^^l0^1:a±^U 

#<HfcU *fflBUya#&±TII|i|XLfc. 
[0043] (T^/^7W*— tfiSH&©S|J£) 

T^y^^— ^flHt©JW^tt^©J:5HltTfeo/t. ^J&Ut^^KVal Val 
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^f^SfS^> 98 < CT?5^MfttbTKJESSrfl t ih^^io r©KJfc$fta»bM«r#gtl, 

Val Pro Pro*^ri?ffiLfc 0 
[0044] |^^^^^WJ!i^®#L/ciACEP1^^^0^^^ttM^iC-^*n§32kDa(7)^ 
3f*W«*flf«\ lOro^^V^cSDS-TKyT^y^T^K^ffiM^Iife^fV^, 

[0045] (^^^ymax.mmm±<DBm 
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